Mobilization of intracellular iron by analogs of pyridoxal isonicotinoyl hydrazone (PIH) is determined by the membrane permeability of the iron-chelator complexes.
In the ongoing search for an effective, orally active iron-chelator, the capacity of a series of halogenated analogs of pyridoxal isonicotinoyl hydrazone (PIH) to bind intracellular 59Fe and cause its release from cells was investigated. Reticulocytes labeled with 59Fe(2)-transferrin in which heme synthesis was inhibited by succinylacetone were used as a model of 59Fe mobilization. The kinetics of iron binding were similar for all the chelators tested (half-time of approximately 1 hr), and all bound more than twice as much 59Fe as PIH. The rate of release of the 59Fe-chelator complexes from cells depended upon the structure of the chelators. Ortho-substituted analogs were more effective at mobilizing cellular iron than meta and para isomers, due to a more efficient release of the iron complexes from the cell. The iron-chelator complexes which were released slowly from cells had a high affinity for erythrocyte ghost membranes, indicating the role of membrane permeability in the release mechanism of the complexes. The addition of BSA to the extracellular medium increased the extent of iron release by lipophilic analogs in a concentration-dependent manner, presumably by acting as a sink for the lipophilic complexes. The affinity of BSA for the chelators and their Fe(3+) complexes, determined spectrophotometrically, demonstrated that all chelators and their iron complexes bound BSA with dissociation constants ranging from 7,000 to >500,000 M(-1). Understanding the importance of the rate of release of the iron-chelator complex will direct the search for iron-chelators with improved efficacy.